W o r l d o f R e p r o d u c t i v e B i o l o g y Switching Sexual Identity
Charlotte Schubert, Ph.D., Science Writer A study in Drosophila shows how being male requires the constant molecular vigilance of a gene that maintains cell fate in the testis.
Recent studies have challenged the longstanding view that the hormonal milieu is primarily responsible for maintaining the sexual identity of adult somatic stem cells, such as testicular cells. Studies of lateral gynandromorph chickens provided a major clue-showing that the cells of these half-male, halffemale chickens are intrinsically programmed to be male or female. Genetically male cells in these chimeric chickens give rise to male parts, and genetically female cells to female parts. And in mammals, shutting off a single gene, FOXL2, in individual cells of the mouse ovary results in the reprogramming of adult ovaries to testes. These and other studies have pointed to a major role for cell autonomous factors in maintaining somatic cell sexual identify throughout life.
In the new study [1] , Qing Ma et al. took a close look at this phenomenon in Drosophila. The researchers identified a spontaneous mutation that caused a transformation of the somatic cells of the adult testes into cells that resembled ovarian cells and expressed ovarian genes (Figure 1 ). The researchers pinned this phenotype to mutations in chinmo (chronologically inappropriate morphogenesis), encoding a zinc-finger homeodomain-containing protein that may operate as a transcription factor. Chinmo has a known role in the Drosophila testis niche, promoting the renewal of stem cells that give rise to the somatic gonad. The new study suggests that Chinmo also prevents these stem cells from becoming feminized. Chinmo seems to operate through the classic sex determining factor Doublesex. Expression of the male form of Doublesex could partially rescue the chinmo mutant phenotype.
Sex determination is known to converge on Doublesex in flies and its homolog DMRT1 in mammals, but the regulation of this factor is not well understood, and appears to differ among animals. Chinmo is known to respond to Jak-STAT signaling from cells in the Drosophila testis niche to promote stem cell renewal, hinting that signals from the niche may also be involved in maintaining the sexual fate of these cells.
